Introduction
Lithium and its compounds as national strategic resources are extensively used in national defense, industrial and agricultural production. As we know, the salt lakes in the western of China are famous for its high concentration of lithium and borate that provide sufficient raw materials for the exploitation and utilization of lithium resources. Therefore, it is of great significance to study the thermodynamic properties of lithium borate system for optimizing the process on separation and production of lithium-borate containing brines.
So far, research interest has been raised on lithium borates due to its special properties. There are many kinds of hydrous or anhydrous lithium borates from ternary system (Li 2 (Li, 1998; Li, 2010; Li, 2012) , and determined the enthalpies of solution of the hydrated lithium borates in approximately 1 mol·dm -1 aqueous hydrochloric acid at T=298.15 K by calorimetric method. Combined with the standard molar enthalpies of formation of LiCl·H 2 O(s), H 3 BO 3 (s) and H 2 O (l), the standard molar enthalpies of formation of hydrated lithium borates were obtained and shown in Table 1 . According to the structural types of hydrated borates (Bassett, 1976; Mattigod, 1983) , the standard molar enthalpies of formation of hydrated lithium borates were divided into three parts, the cations in aqueous, borate polyanions, liquid water. The unkown standard molar enthalipies of formation of hydrated lithium borates could be estimated by this way when the structures are known. Furthermore, the standard molar entropies of formation and the standard molar Gibbs free energy of formation of the lithium borates were also obtained by group contribution method in the Table 1 . In addition, the thermodynamic properties of lithium borates in aqueous solution systems had been widely reported in the literature. Yin et al. (2005) 
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